We shall now show that the ordinary formalism of the quantum clectrocan be really derived from ours as the special case in which the surface C reduces into a plane parallel to the
As was stated in I our fundamental equation (III) can be integrated by means of the unitary operator T[C; C0] defined by
Namely, we obtain by giving its "initial" value
We shall now transform each field quantity G by means of and let G[X;C] denote this transformed field. This field quantity depends, besides on x, y, z and t, on the variable surface C. Now, the anxiliary condition (IV) requires, on the other hand,
Since the point P is here considered as lying on C, the integral can be carried out in the reference system whose space axes are tangent to C at P. As in this system (J(P')N(P')). can be replaced simply by and GradPD(P'-P) has the non-vanishing components Further, the current density J(P) in Hk commutes with the expression (J(P'), N(P')) in f as can be shown by carrying out the integration in f in the reference system whose space axes are tangent to C at P. We have thus shown that it is in fact possible to describe the behavior of the electromagnetic field interacting with electrons in a perfectly relativistic form according to our general scheme developed in I. But if we wish to apply similar methods to more general cases, for instance, to the cases of the meson field interacting with the electromagnetic field or the nucleon field, some generalization is necessary. In fact, in the case of the quantum electrodynamics the situation is exceptionally simple owing to the following two facts: (i) the interaction energy density function of the fields and (ii) the integrability condition is satisfied from the beginning. These simplifying facts do no longer hold in the more general cases mentioned above.
However, if some generalization of the formalism is made, it is possible to develop the similar theory also in these more complicated cases as will be shown in the later paper.(4) The development of such a theory seems to us of interest, not only because we obtain thus formally more satisfactory theory, but also because in this way we can hope that some new aspects of the difficulties underlying the current quantum theory of the fields would reveal itself. Thus, for instance, the question arises: what bearing would have the so-called cut-off hypothesis on our
In fact, Heisenberg (5) has thought that HI,II dV in the transformation functional might be the suspicious element of the current theory. Miyazima(6) has once noticed that, although our theory seems at first sight to allow the introduction of a relativistically invariant cut-off process, taking as HI,II(P) not the energy density just at the world point P but some averrage over a finite world region surrounding P, such a procedure breaks necessarily the condition of integrability of the fundamental equation (III). Also it will be of great interest to examine Dirac's in the light of our theory. This process will be certainly incompatible with the integrability condition of the fundamental equation. In such a situation we must ask: is it possible to get over this difficully by some modification theory? Or, should we attribute physical meanings to the It is also possible that the defect of the current theory is more deeplying so that the formal feature of our theory will be maintained still in the future theory. Acknowledgement. This work was carried out at the Institute of Physics, Tokyo Bunrika-Daigaku. We wish to express our gratitude to our colleagues participating in the seminary of theoretical physics of the institute for the valuable discussions and helps they have given during the course of this work. Especially Mr. Hayakawa and Mr. Miyamoto have read our mannscripts and given many useful advices in making it.
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